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(54) Fuel filling nozzle with vapour recovery means

(57) To provide an oil filling nozzle with vapor recov-
ery function capable of controlling opening degree of a
vapor passage depending on flow rate and adjusting re-
covery rate. The oil filling nozzle includes a discharge
pipe 3 mounted to a front end of a nozzle; a vapor control
valve 21 arranged in a middle of a pipe, which connects
a vapor collector 19 mounted so as to cover a circumfer-
ence of the discharge pipe and a vapor passage 22, the
vapor control valve 21 being opened and closed by liquid
pressure in a nozzle main body 2; and a means for ad-
justing vapor recovery rate by adjusting opening degree
of the vapor control valve 21.
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Description

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

[0001] The present invention relates to an oil filling noz-
zle having a means for recovering vapor generated in oil
filling services.

2. Description of the Related Art

[0002] In case that highly-volatile fuel such as gasoline
is fed to a fuel tank of an automobile, large quantities of
vapor generate and are released into the atmosphere,
which increases a risk of inflammability and causes an
environmental pollution.
On the other hand, recovery rates of devices for recov-
ering the vapor differ in each countries (100%65% in
Europe, 100%-120% in China), and adjustment of the
recovery rate is performed by changing cross-sectional
area of a vapor passage.
[0003] In addition, as described in the Patent Docu-
ment 1, a diaphragm valve is connected to a vapor pas-
sage in order that the recovery rate becomes constant
in a wide flow rate range, and the diaphragm valve is
controlled to be opened and closed by liquid pressure in
a nozzle main body.
[0004] However, the adjustment of the recovery rate
is determined by elasticity of the diaphragm valve itself,
so that the adjustment is effectual in certain flow rate, but
the recovery rate varies with the flow rate when the re-
covery rate is changed from 120% (the line A in the Fig.
8) to 100% (the line B in the Fig. 8).
The content of Japanese Patent Application Publication
No. 2004-142812 is incorporated herein by reference in
its entirety.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention has been made in con-
sideration of the above problems in the conventional art,
and the object thereof is to provide an oil filling nozzle
with vapor recovery function for controlling opening de-
gree of a vapor passage depending on the flow rate, and
enabling to adjust the vapor recovery rate.
[0006] To achieve the object, an oil filling nozzle with
vapor recovery function according to the present inven-
tion includes: a discharge pipe mounted to a tip of a noz-
zle; a vapor control valve arranged in a middle of a pipe,
which connects a vapor collector mounted so as to cover
a circumference of the discharge pipe and a vapor pas-
sage, the vapor control valve being opened and closed
by liquid pressure in a main body of the nozzle; and a
means for adjusting vapor recovery rate by adjusting
opening degree of the vapor control valve.
[0007] With the present invention, it is possible to re-
cover the vapor by automatically adjusting the opening

degree of the vapor control valve in proportion to the flow
rate of fuel in oil filling services and to set maximum re-
covery rate of the vapor control valve by the means for
adjusting the vapor recovery rate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 is a cross-sectional view showing an
oil filling nozzle with vapor recovery function according
the first embodiment of to the present invention;

Figure 2 is an enlarged cross-sectional view showing
a vapor control valve;
Figure 3 is an enlarged view showing a valve element
of the vapor control valve;
Figure 4 is graphs showing changes of the amount
of recovered vapor to flow rate of the nozzle with the
above valve element;
Figure 5 is graphs showing changes of the amount
of recovered vapor to the flow rate of the nozzle ac-
cording to the present invention;
Figure 6 is a cross-sectional view showing an oil fill-
ing nozzle with vapor recovery function according to
the second embodiment of the present invention;
Figure 7 is a cross-sectional view showing an oil fill-
ing nozzle with vapor recovery function according to
the third embodiment of the present invention; and
Figure 8 is graphs showing changes of the amount
of recovered vapor to flow rate of a conventional noz-
zle.

DETAILED DESCRIPTION OF THE INVENTION

[0009] Next, details of the present invention will be ex-
plained with reference to illustrated embodiments.
Figure 1 shows an oil filling nozzle 1 according to the first
embodiment of the present invention, and in this embod-
iment will be explained one with an automatic closing
valve mechanism described in the Patent Document 2
as an example. In the figure, the solid arrows show a
liquid flow, and the dashed arrows show a vapor flow.
[0010] A discharge pipe 3 is mounted to an end of a
main body 2 of the oil filling nozzle 1, and to the rear end
thereof is mounted a connecting port 4 to which an oil
filling hose connected. In the main body 2 are disposed
a main valve 5, an automatic valve closing mechanism
6 and a negative pressure generation part 7, and to the
discharge pipe 3 is arranged a negative pressure pipe 8.
[0011] The main valve 5 is closed by a spring 9, and
pulling a lever 10 allows the main valve 5 to open via the
automatic valve closing mechanism 6.
[0012] To a diaphragm 11 of the automatic valve clos-
ing mechanism 6 is mounted a locking pin 14 for changing
connection/disconnection between a valve stem 12 and
a slide stem 13 of the main valve 5, and a tip of the slide
stem 13 is in contact with the lever 10.
[0013] A check valve 15 of the negative pressure gen-
eration part 7 is closed by a spring 16, and is opened by
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pressure of an oil flowing in the main body 2. One end
of the negative pressure pipe 8 has an opening 17 near
the tip of the discharge pipe 3, and the other end thereof
has an opening 18 in the position of the check valve 15
of the negative pressure generation part 7, and a negative
pressure generated in the negative pressure generation
part 7 acts to the diaphragm 11 of the automatic valve
closing mechanism 6 when the opening 17 is closed by
bubbles in fuel oil.
[0014] A vapor collector 19 is made of rubber with an
opening at the front end thereof, and is mounted to the
main body 2 so as to cover the discharge pipe 3. The
rear end of the vapor collector 19 is connected to an inlet
opening of the vapor control valve 21, which character-
izes the present invention, via a flow passage 20. An
outlet opening of the vapor control valve 21 is in commu-
nication with a suction means not shown in the figure via
a passage 22.
[0015] The vapor control valve 21 is composed of, as
shown in Fig. 2, a diaphragm 26 defining a valve chamber
25 that is in communication with a passage 23 down-
stream of the main valve 5 via an opening 24; a valve
element 27 contacting the back face of the diaphragm
26; an adjustment screw 28 screwed into the main body
2; and a coil spring 30 having an upper end being in
contact with a lower face of a holding plate 29 and a lower
end being in contact with an upper end of the valve ele-
ment 27.
[0016] The axes of the valve element 27, the adjust-
ment screw 28, the holding plate 29, and the coil spring
30 coincide with each other, so that mounting area of the
vapor control valve 21 can be decreased as small as
possible.
[0017] The valve element 27 is configured as a conical
body that enables coming in contact with and separating
from a valve seat 31, which is formed so as to section
the vapor passage 22, and to the valve element 27 is
attached an O-ring 32 for closing the valve seat 31 when
liquid pressure does not act.
[0018] The valve element 27 is preferably provided
with, as shown in Fig. 3, taper portions 27a, 27b in a
longitudinal direction in multistage, and the taper angles
θ1, θ2 thereof increase as approaching a lower end.
[0019] Specifically, the taper angle θ2 of the lower ta-
per portion 27b of the valve element 27 is larger than the
taper angle θ1 of the upper taper portion 27a the valve
element 27 (θ1 < θ2), which can maintain changing ratio
of the amount of recovered (sucked) vapor to the flow
rate of the fuel oil with respect to each set recovery rate
as shown in the Fig. 4.
[0020] More specifically, in order to increase the vapor
recovery rate, a suppress strength of the coil spring 30
to the valve element 27 is decreased by the adjustment
screw 28 to allow the valve element 27 to act in a larger
taper angle (θ2) range, which increases the changing
ratio of valve opening to flow rate of fuel oil.
[0021] Handling a grip portion 33 of the oil filling nozzle
1 configured as described above and pulling the lever 10

after inserting the discharge pipe 3 to a fuel tank of an
automobile allows the slide stem 13 to be pressed by the
lever 10, and the valve stem 12 that is integrated with
the slide stem 13 though the locking pin 14 is pressed,
which causes the main valve 5 to open against the spring
9. When the main valve 5 opens, oil pumped via the oil
filling hose 4 flows into the nozzle main body 2, and the
oil opens the check valve 15 against the spring 16, and
is discharged from the discharge pipe 3 to the fuel tank.
[0022] When an oil filling service starts, the liquid pres-
sure in the passage 23 acts on the diaphragm 26 of the
vapor control valve 21, which opens the vapor passage
22 after lifting the valve element 27 to a position that the
liquid pressure balances a resistance of the coil spring 30.
[0023] Needless to say, when flow velocity in the oil
filling service is fast, in other words, in case that the flow
rate of the fuel oil is large, the liquid pressure is also high,
so that the diaphragm 26 shortens the coil spring 30 with
larger force, and the opening degree of the vapor control
valve 21 becomes wide, which maintains the vapor re-
covery rate to be constant regardless of the flow rate.
[0024] On the other hand, in case that the vapor re-
covery rate is changed from 120% (the line A in Fig. 5)
to 100%, the adjustment screw 28 is rotated to change
the resilient force of the coil spring 30 in such a manner
that the resilient force is increased so as to decrease the
moving range of the valve element 27 to the flow rate.
With this, as shown in the line B of Fig. 5, flow rate of
sucked vapor is decreased, and the vapor recovery rate
can be maintained (100%) regardless of the flow rate.
[0025] Then, when the fuel tank becomes full, the
opening 17 is closed by the oil surface, and a negative
pressure generated at the opening 18 of the negative
pressure generation part 7 is transmitted to the dia-
phragm 11 of the automatic valve closing mechanism 6,
which causes the diaphragm 11 to curve to release the
connection between the slide stem 13 and the valve stem
12 by the locking pin14, and the main valve 5 is closed
to finish the oil filling service.
[0026] Figure 6 shows an oil filling nozzle according to
the second embodiment of the present invention, and the
oil filling nozzle 41 includes a vapor collector 42 instead
of the vapor collector 19 shown in Fig. 1. In Fig. 6, ex-
planations on components the same as those of the oil
filling nozzle 1 shown in Fig. 1 will be omitted with the
same reference numbers as these of the nozzle 1 added.
[0027] The vapor collector 42 is made of metal, and is
shaped smaller than the vapor collector 19 shown in Fig.
1. With this, the nozzle 41 can be shaped smaller and
durability thereof can be improved.
[0028] Figure 7 shows an oil filling nozzle according to
the third embodiment of the present invention, and the
oil filling nozzle 51 includes a vapor collector 52 instead
of the vapor collector 19 shown in Fig. 1, and further a
rubber body 53 fixed to the main body 2 via a fastening
member 54 so as to cover the vapor collector 52. In Fig.
7, explanations on components as same as those of the
oil filling nozzle 1 shown in Fig. 1 will be omitted with the
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same reference numbers as these of the nozzle 1 added.
[0029] Like the above vapor collector 42, the vapor col-
lector 52 is made of metal, and is shaped smaller than
the vapor collector 19 shown in Fig. 1, and is durable.
[0030] Meanwhile, in oil filling services with the nozzle
1 shown in Fig. 1, the front end of the vapor collector 19
is not always attached firmly to a filling opening of a ve-
hicle, in case that a space is left between the filling open-
ing and the front end of the vapor collector 19, vapor is
released via the space into atmosphere, and air may en-
ter to the vapor passage to decrease the vapor recovery
rate.
[0031] However, in the present embodiment, even
when a space exists between the filling opening of a ve-
hicle and the front end of the rubber body 53 vapor is not
recovered by the rubber body 53, but remains therein,
and is recovered by the vapor collector 52 located near
the filling opening. With this, air in the atmosphere is hard-
ly recovered, resulting in improved vapor recovery rate.

Explanation of Reference Numbers

[0032]

1 oil filling nozzle
2 main body
3 discharge pipe
4 connecting port
5 main valve
6 automatic valve closing mechanism
7 negative pressure generation part
8 negative pressure pipe
9 spring
10 lever
11 diaphragm
12 valve stem
13 slide stem
14 locking pin
15 check valve
16 spring
19 vapor collector
20 flow passage
21 vapor control valve
22 vapor passage
23 passage
25 valve chamber
26 diaphragm
27 valve element
28 adjustment screw
29 holding plate
30 coil spring
31 valve seat
32 O-ring
41 oil filling nozzle
42 vapor collector
51 oil filling nozzle
52 vapor collector
53 rubber body

54 fastening member

Claims

1. An oil filling nozzle with vapor recovery function com-
prising;
a discharge pipe mounted to a tip of a nozzle;
a vapor control valve arranged in a middle of a pipe,
which connects a vapor collector mounted so as to
cover a circumference of the discharge pipe and a
vapor passage, said vapor control valve being
opened and closed by liquid pressure in a main body
of the nozzle; and
a means for adjusting vapor recovery rate by adjust-
ing opening degree of the vapor control valve.

2. The oil filling nozzle with vapor recovery function as
claimed in claim 1,
wherein said means for adjusting the vapor recovery
rate comprises: a spring having one end being in
contact with the vapor control valve and another end
being in contact with a spring holder; and an adjust-
ment screw for moving the spring holder in a direction
to the one end or the other end of the spring.

3. The oil filling nozzle with vapor recovery function as
claimed in claim 1,
wherein a throttle portion of said vapor control valve
is formed in multistage.
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